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Description 



TECHNICAL FIELD - • 

[0001] The present invention relates to a water and oil repellent composition and a process for its production. The 
water and oil repellent composition of the present invention is a composition which imparts excellent water and oil 
repellency to an object to be treated, and particularly, it is capable of imparting excellent water and oil repellency to 
polyamide type fibers of a pale color type such as white color. Further, the water and oil repellent composition of the 
present invention is capable of imparting excellent heavy rain durability to an object to be treated. 



[0002] Heretofore, to impart water and oil repellency to a fiber including a polyamide type fiber or a fiber fabric, a 
fluorine type water and oil repellent containing a fluoropolymer having polymerized units of a (meth) aery late having a 
15 Rf group, has been employed. However, the durability of the water and oil repellency of a fiber or a fiber fabric treated 
with such a conventional fluorine type water and oil repellent, has been inadequate, and there has been a problem 
that the water and oil repellent performance decreases by e.g. washing. 

[0003] To solve such a problem, (1) a fluorine type water and oil repellent having a trimethyiol melamine or an organic 
amine incorporated (J P-A-54- 1 33486, JP-A-56-1 65072, JP-A-5-272060, etc.), (2) a fluorine type water and oil repellent 
20 having a polyfunction^ blocked isocyanate urethane compound incorporated (JP-A-58-208473, JP-A-2-92985, etc.), 
and (3) a fluorine type water and oil repellent having an aminoplast resin and a polyfunctional blocked isocyanate 
urethane compound incorporated, have, for example, been proposed. 

[0004] The fluoropolymers in the water and oil repellents of the above (1) to (3) contain polymerized units of a po- 
lymerizable monomer having active hydrogen atoms. Specifically, they contain polymerized units of e.g. N-methylol 
25 acrylamide, 2-hydroxy ethyl (meth)acrylate or 2-hydroxy-3-chloropropyl (meth)acrylate. However, the durability of the 
conventional water and oil repellents shown in (1) to (3) was inadequate, and particularly, there was a problem that 
they were poor in washing durability. Further, such a problem was distinctly observed when they were applied to polya- 
mide type fibers or fiber fabrics. 

[0005] Further, (4) a method of pretreatment with a poly hydric phenol compound, followed by treatment with a fluorine 
30 type water and oil repellent (JP-A-58-46176), and (5) a method of pretreatment with a low condensate of sulfonated 
phenol formaldehyde, followed by treatment with a fluorine type water and oil repellent and an aminoplast resin (JP- 
A-1 -221576), have been proposed. However, also with the objects treated by the methods of (4) and (5), washing 
durability was inadequate, and there was a problem that the hand of the treated objects tended to be coarse. Further, 
there was a problem that when treated by the methods of (4) and (5), the treated products tended to be colored, whereby 
35 there was a problem that they could not be applied to fibers of a pale color type. 

[0006] The present invention has been made to solve the above problems. The present inventors have studied the 
causes as to why the conventional fluorine type water and oil repellents were not able to provide adequate performance. 
As a result, they have found that even if the fluoropolymer which Is the effective component in the water and oil repellent, 
contains polymerized units of a polymerlzable monomer containing active hydrogen atoms, since the active hydrogen 
40 atoms are present at positions close to the polymer main chain, the R f group receives steric hindrance and can not 
adequately be involved In the cross-linking reaction. They considered that accordingly, the nature of the coating layer 
formed from the water and oil repellent tends to be Inadequate, and the durability of the water and oil repellency tends 
to be inadequate. 

[0007] Therefore, a polymer has been considered in which a group having a reactivity with a cross-linking agent is 
45 located at a position sufficiently apart from the polymer main chain so that the R f group receives no steric hindrance, 
in order to let the cross-linking reaction proceed effectively. Further, It has been found that washing durability can be 
made high without impairing the hand by selecting a hydroxyl group as the group having the reactivity with a cross- 
linking agent. Further, it has been found also that the object treated by means of the water and oil repellent composition 
containing such a polymer, has no such a difficulty as coloration. 



DISCLOSURE OF THE INVENTION 

[0008] The present invention provides a water and oil repellent composition comprising a polymer (A) which essen- 
tially contains the following polymerized units (A 1 ) and the following polymerized units (A 2 ), the following surfactant 
(B), the following aqueous medium (C) and a cross-linkable compound (D): 

Polymerized units (A 1 ): polymerized units of a (meth)acrylate (a 1 ) having a R f group; 

Polymerized units (A 2 ): polymerized units of a polymerizable monomer (a 2 ) which essentially contains a polymer- 
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izable unsaturated group and a hydroxy! group and in which the polymerizable unsaturated group and the hydroxyl 
group are connected to each other through 7 or more covalent bonds; 

Surfactant (B): a surfactant containing a nonionic surfactant in an amount of from 60 to 100 wt%; and 
Aqueous medium (C): water only, or a medium comprising water and a water-soluble organic solvent. 



[0009] Further, the present invention provides a process for producing a water and oil repellent composition, which 
comprises emulsifying underpressure and then polymerizing a feed materia! composition comprising a (meth)acrylate 
(a 1 ) having a R f group, a polymerizable monomer (a 2 ) which essentially contains a polymerizable unsaturated group 
and a hydroxy! group and in which the polymerizable unsaturated group and the hydroxyl group are connected to each 
other through 7 or more covalent bonds, the surfactant (B) and the aqueous medium (C), to obtain an aqueous dis- 
persion having the polymer (A) dispersed in the aqueous medium (C). and then incorporating a cross-linkable com- 
pound (D) to the aqueous dispersion. 

BEST MODE FOR CARRYING OUT THE INVENTION 



[0010] In this specification, an acrylate and a methacrylate will generally be referred to as a (meth)acrylate. The 
same applies to the representation of a (meth)acryl amide or the like. Further, in this specification, a polyfluoroalkyl 
group is represented by a R f group. 

[0011] A R f group is a group having two or more hydrogen atoms in an alkyl group substituted by fluorine atoms. 
20 The carbon number of the R f group is preferably from 2 to 20, particularly preferably from 6 to 1 6. The R f group may 
be of a linear structure or a branched structure, and the linear structure is particularly preferred, in the case of a 
branched structure, it is preferred that the branched portion is located at a terminal portion of the R f group and has a 
short chain of from about 1 to 4 carbon atoms, 

[0012] The R f group may contain halogen atoms other than fluorine atoms. As such other halogen atoms, chlorine 
25 atoms are preferred. Further, between a carbon-carbon bond in the R f group, an etheric oxygen atom or a thioetheric 
sulfur atom may be inserted. The structure of the terminal portion of the R f group may, for example, be -CF 2 CF 3 , -CF 
(CF 3 ) 2 , -CF 2 H , -CFH 2 or -CF 2 CI, and -CF 2 CF 3 is preferred. 

[0013] The number of fluorine atoms in the R f group is preferably at least 60%, particularly preferably at least 80%, 

when represented by [ (the number of fluorine atoms in the R f group)/(the number of hydrogen atoms contained in an 
30 alkyl group corresponding to the same carbon number as the R f group)] x 1 00 (%). 

[0014] Further, the R* group is preferably a group having all of hydrogen atoms in an alkyl group substituted by 

fluorine atoms (i.e. a perfluoroalkyl group) or a group having a perfluoro alkyl group at a terminal portion. 

[0015] The carbon number of the perfluoroalkyl group is preferably from 2 to 20, particularly preferably from 6 to 1 6. 

If the carbon number of the perfluoro group is small, the water repellent performance and the oil repellent performance 
35 tend to decrease, and if the carbon number of the perfluoroalkyl group is large, it tends to be difficult to handle a (meth) 

acrylate having such a R* group. 

[0016] The following groups may be mentioned as specific examples of the R f group. 

[0017] C 4 F 9 -[any one of structurally isomeric groups such as F(CF 2 ) 4 -, (CF 3 ) 2 CFCF 2 -, (CF 3 ) 3 C- and CF 3 CF 2 CF \ 
(CF 3 )-], CsF-h- [such as F(CF 2 ) 5 -], C e F 13 - [such as F(CF 2 ) 6 -], C 7 F 15 - [such as F(CF 2 )t-], C q F 17 - [such as F(CF 2 ) 8 -], 
40 C 9 F 19" t such ^ F(CF 2 ) 9 -], C 10 F 21 - [such as F(CF 2 ) 10 -J, C^F^- [such as F(CF 2 ) 12 -], C 14 F 29 - [such as F(CF 2 ) 14 -], 
c ie F 33- C such ^ F ( CF 2)is-L c, (CF 2 ) r , H(CF 2 ) t - (wherein t is an integer of from 1 to 16), (CF 3 ) 2 CF(CF 2 ) h - (wherein h 
is an integer of from 1 to 14), etc. 

[0018] The following groups may be mentioned as specific examples wherein the R f group is a group having an 
etheric oxygen atom or a thioetheric sulfur atom inserted between a carbon-carbon bond: 



45 [0019] CF 3 (CF 2 ) 4 OCF(CF 3 )-, F [CF(CF 3 )CF 2 0] r CF(CF 3 )CF 2 CF 2 -, F [CF(CF 3 )CF 2 0] z CF(CF 3 )-, F [CF(CF 3 ) 
CF 2 0] u CF 2 CF 2 - ( F(CF 2 CF 2 CF 2 0) v CF 2 CF r , F(CF 2 CF 2 0) v CF 2 CF 2 -, CF 3 (CF 2 ) 4 SCF(CF 3 )-, F[CF(CF 3 )CF 2 S] r CF(CF 3 ) 
CF 2 CF 2 - ( F[CF(CF 3 )CF 2 S] r CF(CF 3 )-, F[CF(CF 3 )CF 2 S] U CF 2 CF 2 -, F(CF 2 CF 2 CF 2 S) V CF 2 CF 2 -, F(CF 2 CF 2 S) V CF 2 CF 2 - 
(wherein r is an integer of from 1 to 10, u is an integer of from 2 to 6, and v is an integer of from 1 to 11), etc. 



[0020] The water and oil repellent composition of the present invention comprises the polymer (A), the surfactant 
(B), the aqueous medium (C) and the cross-linkable compound (D), as essential components. The polymer (A) is a 
polymer which essentially contains polymerized units (A 1 ) of a (meth )acry late (a 1 ) having a Rf group, and polymerized 
units (A 2 ) of a polymerizable monomer (a 2 ) which essentially contains a polymerizable unsaturated group and a hy- 
droxyl group and in which the polymerizable unsaturated group and the hydroxyl group are connected to each other 
through 7 or more covalent bonds. 

[0021] The polymerized units (A 1 ) are polymerized units of a (meth) acrylate (a 1 ) having a R f group, and the (meth) 
acrylate (a 1 ) having a R f group is a group wherein the R f group is located at the alcohol residue portion of the (meth) 
acrylate. 

[0022] As the (meth)acrylate (a 1 ) having a R f group, a compound of the following Formula 1 is preferred, provided 
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that in the Formula 1 , R f represents a R f group, Q is a bivalent organic group, and R is a hydrogen atom or a methyl group. 

* • * 

R f -Q-OCOCR=CH 2 Formula 1 

5 

[0023] R* In the formula is preferably a R f group containing no etheric oxygen atom or no thioetheric sulfur atom, 
particularly preferably a perfluoroalkyl group, especially preferably a perfluoroalkyl group having a linear structure. As 
the perfluoroalkyl group having a linear structure, a group represented by -F(CF2) W (wherein w is an integer of from 1 
to 16, preferably an integer of from 4 to 16, particularly preferably an integer of from 6 to 12), is preferred. 

10 [0024] Q in the Formula 1 is preferably -(CH 2 ) e+q -, -(CH 2 ) e CONR a (CH 2 ) q -, -(CH 2 ) c OCONR a <CH 2 ) q -, -(CH 2 ) c S0 2 NR a 
(CH 2 ) q -, -(CH 2 ) e NHCONH(CH 2 ) q - t -(CH 2 ) 0 CH(OH)(CH 2 ) q -, etc., wherein R a is a hydrogen atom or an alkyl group, and 
each of e and q which are independent of each other, is an integer of at least 0, and e+q is an integer of from 1 to 22. 
[0025] Further, Q in the Formula 1 is preferably -(CH 2 ) e+q -, ~(CH 2 ) e CONR a (CH 2 ) q - or -(CH 2 ) e S0 2 NR a (CH 2 ) q -, where- 
in q is an integer of 2 or more, and e +■ q is from 2 to 6, particularly preferably -(CH 2 ) e+q - wherein e+q is from 2 to 6 (i. 

*5 e. an ethylene group to a hexamethylene group). Further, it is preferred that fluorine atoms are bonded to the carbon 
atom of R f which is bonded to Q in the Formula 1 . 

[0026] The following compounds may be mentioned as the (meth)acrylate (a 1 ) having a R* group, provided that R 
in the following compounds is a hydrogen atom or a methyl group. 

20 

F(CF 2 ) 5 CH 2 OCOCR=CH 2 , 



F(CF 2 ) 6 CH 2 CH 2 OCOCR=CH 2 , 

25 

H(CF 2 ) 6 CH 2 OCOCR=CH 2 , 



H(CF 2 ) 8 CH 2 OCOCR=CH 2 , 



. H(CF 2 ) 10 CH 2 OCOCR=CH 2 , 



H(CF 2 ) 8 CH 2 CH 2 OCOCR=CH 2 , 



F(CF 2 ) 8 CH 2 CH 2 CH 2 OCOCR=CH 2 , 
F(CF 2 ) 8 (CH 2 ) 4 OCOCR=CH 2 , 



RCF 2 ) 10 CH 2 CH 2 OCOCR=CH 2 , 



F(CF 2 ) 12 CH 2 CH 2 OCOCR=CH 2 , 



F(CF 2 ) 14 CH 2 CH 2 OCOCR=CH 2 , 



F(CF 2 ) 16 CH 2 CH 2 OCOCR=CH 2 , 

55 

(CF 3 ) 2 CF(CF 2 ) 4 CH 2 CH 2 OCOCR=CH 2 , 
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(CF 3 ) 2 CF(CF 2 ) 6 CH 2 CH 2 OCOCR=CH 2 , 

(CF 3 ) 2 CF(CF 2 ) 8 CH 2 CH 2 OCOCR=CH 2 , 
F (CF 2 ) 8 S0 2 N(CH 3 )CH 2 CH 2 OCOCR=CH 2 , 
F(CF 2 ) 8 S0 2 N(C 2 H 3 )CH 2 CH 2 OCOCR=CH 2 , 
F(CF 2 ) 8 S0 2 N(C 3 H 7 )CH 2 CH 2 OCOCR=CH 2 , 
F (CF 2 ) Q CONHCH 2 CH 2 OCOCR=CH 2l 
20 (CF 3 ) 2 CF(CF 2 ) 5 (CH 2 ) 3 OCOCR=CH 2 , 

(CF 3 ) 2 CF(CF 2 ) 5 CH 2 CH(OCOCH 3 )OCOCR=CH 2 , 
(CF 3 ) 2 CF(CF 2 ) 5 CH 2 CH(OH)CH 2 OCOCR=CH 2 , 
(CF 3 ) 2 CF(CF 2 ) 7 CH 2 CH(OH)CH 2 OCOCR=CH 2 , 

30 

F (CF 2 ) 9 CH 2 CH 2 OCOCR=CH 2 , 

35 F(CF 2 ) 9 CONHCH 2 CH 2 OCOCR=CH 2 . 

[0027] The polymerized units (A 1 ) may be composed of one type or two or more types. When the polymerized units 
(A 1 ) are composed of two or more units, they are preferably polymer units wherein the carbon numbers of the R f group 
portions are different. 

40 [0023] The polymerized units (A 2 ) are polymerized units of a polymerizable monomer (a 2 ) which essentially contains 
a polymerizable unsaturated group and a hydroxy! group and in which the polymerizable unsaturated group and the 
hydroxyl group are connected to each other through 7 or more covalent bonds. As the polymerizable unsaturated group 
in the polymerizable monomer (a 2 ), CH 2 =CH- or CH 2 =C(CH 3 )- is preferred. Further, the number of the polymerizable 
unsaturated groups In the polymerizable monomer (a 2 ) is preferably 1 or 2, particularly preferably 1 . Further, the number 

45 of hydroxyl groups in the polymerizable monomer (a 2 ) is preferably 1 . 

[0029] The polymerizable unsaturated group and the hydroxyl group in the polymerizable monomer (a 2 ) are con- 
nected to each other through 7 or more covalent bonds. Namely, between the polymerizable unsaturated group and 
the hydroxyl group, a bivalent connecting group is present, and in such a bivalent connecting group, a chain of bivalent 
or higher valent atoms capable of forming covalent bonds is present linearly in a number of 6 or more atoms. In a case 

so where polymerizable unsaturated groups and hydroxyl groups are present in a number of 2 or more, respectively, in 
the polymerizable monomer (a 2 ), the smallest among the numbers of the covalent bonds present between the respec- 
tive hydroxyl groups and the respective polymerizable unsaturated groups, is 7 or more. 

[0030] The polymerizable monomer (a 2 ) is preferably a polymerizable monomer having one polymerizable unsatu- 
rated group and one hydroxyl group, in which the number of covalent bonds between the polymerizable unsaturated 
55 group and the hydroxyl group is 7 or more, particularly preferably 1 1 or more, especially preferably 1 3 or more. Further, 
the number of the covalent bonds is preferably at most 70. Further, the lower limit in the number of the covalent bonds 
is preferably at least the chain length number of the R f group in the (meth)acrylate (a 1 ) having the R* group, particularly 
preferably at least the chain length number + 3. 
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[0031] The polymerizable monomer (a 2 ) is preferably selected from known or well-known polymerizable monomers. 
A polymerizable monomer represented by the following Formula 2, 3 or 4 is preferred, and the polymerizable monomer 
represented by the Formula 2 is particularly preferred from* the viewpoint of the pert ormance of the water and oil repellent 
composition obtained. 

CH 2 =CR 1 COOCHR 2 CHR 3 0 [CO(CH 2 ) n O] m H Formula 2 

CH 2 =CR 1 COO-[CH 2 CH 2 0] x -[CHR 4 CHR 5 0] y -[CH 2 CH 2 0] z H Formula 3 

CH 2 =CR 1 COO-[CHR 6 CHR 7 0] a -[(CH 2 ) p O] b -[CHR 8 CHR 9 0] d H Formula 4 

provided that the symbols in the formulae 2 to 4 have the following meanings: 

R 1 , R 2 , R 3 , R 4 , R 5 , R 6 , R 7 , R B , R 9 : each Independently, a hydrogen atom or a methyl group; 
n: an integer of from 2 to 6; 
m: an integer of from 1 to 20; 

x ; y, z: each independently, an integer of from 0 to 30, provided that x+y+z is an integer of 2 or more; 

a, b t d: each independently, an integer of from 0 to 30, provided that a+b+d is an integer of 2 or more; and 

p: an integer of from 3 to 6. 

[0032] The following compounds may be mentioned as specific examples of the polymerizable monomer represented 
by the Formula 2: 

CH 2 =CHCOOCH 2 CH 2 0{CO(CH 2 ) 5 0} 2 H, 



CH 2 =CHCOOCH 2 CH 2 0{CO(CH 2 ) 5 0} 4 H, 



CH 2 =CHCOOCH 2 CH 2 0{CO(CH 2 ) 5 0} 5 H, 



CH 2 =CHCOOCH 2 CH 2 O{CO(CH 2 ) s O} 10 H, 



CH 2 =C(CH 3 )COOCH 2 CH 2 0{CO(CH 2 ) 5 0} 2 H, 



CH 2 =C(CH 3 )COOCH 2 CH 2 0{CO(CH 2 ) 5 0} 4 H, 



CH 2 =C(CH 3 )COOCH 2 CH 2 0{CO(CH 2 ) 5 0} 5 H, 



CH 2 =C(CH 3 )COOCH 2 CH 2 O{CO(CH 2 ) 5 O} 10 H. 

[0033] The following compounds may be mentioned as specific examples of the polymerizable monomer represented 
by the Formula 3: 

CH 2 =C(CH 3 )COO(CH 2 CH 2 0) 4 H, 
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CH 2 =C(CH 3 )COO(CH 2 CH 2 0) 9 H, 



CH 2 =C(CH 3 )COO(CH 2 CH 2 0) 23 H, 



CH 2 =C(CH 3 )COO(CH 2 CH 2 0) 23 H I 



CH 2 =C(CH 3 )COO{CH 2 CH(CH 3 )0} 5 H, 



CH 2 =C(CH 3 )COO{CH 2 CH(CH 3 )0} 9 H J 



CH 2 =C(CH 3 )CO0(CH 2 CH 2 O) 7 {CH 2 CH(CH 3 )0) 3 H, 



CH 2 =CHCOO(CH 2 CH 2 0) 4 H, 



CH 2 =C(CH 3 )COO{CH 2 CH(CH 3 )0} 5 (CH 2 CH 2 O) 5 H. 

[0034] The following compounds may be mentioned as specific examples of the polymerizable monomer represented 
by the Formula 4: 

CH 2 =C(CH 3 )COO(CH 2 CH 2 O) 10 (CH 2 CH 2 CH 2 CH 2 O) 5 H, 



CH 2 =C(CH 3 )COO{CH 2 CH(CH 3 )0} 7 (CH 2 CH 2 CH 2 CH 2 0) 6 H, 



CH 2 =C(CH 3 )COO(CH 2 CH 2 CH 2 CH 2 0) 4 (CH 2 CH 2 0) 6 H, 



CH 2 =C(CH 3 )COO(CH 2 CH 2 CH 2 CH 2 0) 4 {CH 2 CH(CH 3 )0} 4 H. 

[0035] Further, the polymer (A) is preferably a polymer comprising polymerized units (A 1 ), polymerized units (A 2 ) 
and the following polymerized units (A 3 ): 

[0036] Polymerized units (A 3 ): polymerized units of an alkyl (meth) aery late wherein the carbon number of the alkyl 
group is from 1 to 22, and/or polymerized units of a cycloalkyl (meth)acrylate wherein the carbon number of the cy- 
cloalkyl group is from 5 to 8. 

[0037] Namely, the polymer (A) is preferably one of the following polymers (X 1 ) to (X 3 ): 

[0038] Polymer (X"»): a polymer comprising polymerized units (A 1 ), polymerized units (A 2 ) and polymerized units of 
an alkyl (meth)acrylate wherein the carbon number of the alkyl group is from 1 to 22. 

[0039] Polymer (X 2 ): a polymer comprising polymerized units (A 1 ), polymerized units (A 2 ) and polymerized units of 
a cycloalkyl (meth) acrylate wherein the carbon number of the cycloalkyl group is from 5 to 8. 

[0040] Polymer (X 3 ): a polymer comprising polymerized units (A 1 ), polymerized units (A 2 ), polymerized units of an 
alkyl (meth)acrylate wherein the carbon number of the alkyl group is from 1 to 22 and polymerized units of a cycloalkyl 
(meth)acrylate wherein the carbon number of the cycloalkyl group is from 5 to 8. 

[0041] Here, the alkyl (meth)acrylate wherein the carbon number of the alkyl group is from 1 to 22, is preferably 
2-ethylhexyl (meth) acrylate, dodecyl (meth)acrylate, octadecyl (meth) acrylate or dococyl (meth) acrylate. 
[0042] Further, the cydoalkyl (meth) acrylate wherein the carbon number of the cycloalkyl group is from 5 to 8, Is 
preferably cyclohexyl (meth)acrylate. 

[0043] Further, the polymer (A) of the present invention Is preferably a polymer containing the following polymerized 
units (A 4 ). 
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[0044] Polymerized units (A 4 ): polymerized units of a vinyl halide or polymerized units of a vinylidene halide. 
[0045] The halogen atom in the vinyl halide or the vinylidene halide is preferably a fluorine atom or a chlorine atom. 
The vinyl halide is preferably vinyl chloride, vinyl fluoride 6rchlorotntluoroethylene, particularly preferably vinyl chloride. 
The vinylidene halide is preferably vinylidene chloride or vinylidene fluoride. The polymerized units (A 4 ) are preferably 
polymerized units of vinyl chloride or polymerized units of vinyl fluoride, particularly preferably polymerized units of 
vinyl chloride. — 

[0046] Further, the polymer (A) of the present invention may further contain polymerized units otherthan the above 
polymerized units (A 1 ) to (A 4 ) (hereinafter referred to as other polymerized units (A 5 )) depending upon the desired 
performance or application. 

[0047] Such other polymerized units (A 5 ) are polymerized units of other polymerizable monomer (a 5 ). As such other 
polymerizable monomer (a 5 ), a polymerizable monomer having one or two polymerizable unsaturated groups, Is pre- 
ferred, and particularly preferred is a polymerizable monomer having one polymerizable unsaturated group. 
[0048] The following compounds are preferred as the polymerizable monomer (a 5 ). 

[0049] An olefin such as ethylene, propylene; butadiene, isoprene, vinyl chloride, vinyl fluoride, vinylidene chloride, 
vinylidene fluoride or chloroprene, a styrene such as styrene, a-methylstyrene or 4-methylstyrene, a (meth) aery lam ide 
such as diacetone (meth)acrylamide, N,N-dimethyl (meth)acrylamide or N-methylol (meth)acrylamide, an ether such 
as ethyl vinyl ether, cyclohexyl vinyl ether or allyl glycidyl ether, a vinyl carboxylate such as vinyl acetate, and an alkyl 
vinyl ketone such as ethyl vinyl ketone. 

[0050] A (meth)acrylate such as glycidyl (meth)acrylate, benzyl (meth)acrylate, 2-hydroxyethyl (meth) aery late, 2-hy- 
droxy-3-chloropropyl (meth)acrylate, polyoxyalkylene mono(meth)acry!ate monomethyl ether, polyoxyalkylene di 
(meth)acrylate, 2-(dimethylamino)ethyl (meth)acrylate, or a (meth)acrylate having a polydimethylsiloxane group, triallyl 
cyanurate, N-vinyl carbazole, N-alkyl maleimide, maleic anhydride, maleic acid monoalkyl ester, maleic acid dialkyl 
ester, etc. 

[0051 ] Here, the blocked isocyanate group-containing (meth) aery late in the polymerizable monomer (a 5 ) is preferably 
a (meth )acry late having one or more blocked isocyanate groups. Preferred is a compound of the structure wherein the 
isocyanate group of the isocyanate group-containing (meth)acrylate is blocked with a blocking agent. 
[0052] Here, the isocyanate group-containing (meth) aery late is preferably 2-isocyanate ethyl (meth)acrylate, or a 
reaction product obtained by reacting a (meth)acrylate having a functional group capable of bonding with an isocyanate 
group, with a poly isocyanate in such a ratio that one or more isocyanate groups will remain. The (meth)acryiate having 
a functional group capable of bonding with the isocyanate group is preferably a (meth)acrylate having a hydroxyl group, 
particularly preferably a mono or diester of (meth)acrylic acid with a polyhydric alcohol. The polyhydric alcohol may, 
for example, be ethylene glycol, polyoxyethylene glycol, propylene glycol, polyoxypropylene glycol, glycerol, atrimeth- 
ylol propane/alkylene oxide adduct or pentaerythritol. 

[0053] Further, the poly isocyanate is preferably an aliphatic poly isocyanate, for example, an aliphatic isocyanate 
such as hexamethylene diisocyanate, isophorone di isocyanate, 4,4'-dicyclohexylmethane diisocyanate, cyclohexylene 
diisocyanate or norbornene diisocyanate, a modified product such as an isocyanurate modified product, a prepolymer 
modified product or a buret modified product, of such an aliphatic isocyanate, or a dlmer ortrimer of such an aliphatic 
isocyanate, particularly preferably an aliphatic isocyanate, and an isocyanurate modified product, a prepolymer mod- 
ified product or a buret modified product thereof. 

[0054] The blocking agent is preferably an alkyl ketoxime, a phenol, an alcohol, a (J-dlketone, a lactam or an amine, 
particularly preferably methyl ethyl ketoxime, e-capro lactam, phenol, cresol, acetylacetone, diethyl malonate, isopropyl 
alcohol, t-butyl alcohol or maleimide, particularly preferably an alkyl ketoxime such as methyl ethyl ketoxime or a lactam 
such as e-caprolactam, especially preferred is a blocking agent composed of a compound having a dissociation tem- 
perature of from 120 to 1 80°C. 

[0055] The following compounds may be mentioned as specific examples of the blocked isocyanate group-containing 
(meth) aery late: 

A compound wherein the isocyanate group of 2-isocyanate ethyl (meth)acrylate is blocked with methyl ethyl ke- 
toxime, 

A compound in which the isocyanate group of 2-isocyanate ethyl (meth) aery I ate is blocked with e-caprolactam, 
A compound wherein the isocyanate group in the 1:1 (molar ratio) reaction product of isophorone diisocyanate 
with 2-hydroxyethyl (meth)acrylate, is blocked with methyl ethyl ketoxime. 

A compound wherein in the 1:1 (molar ratio) reaction product of isophorone diisocyanate with 2-hydroxypropyl 
(meth)acrylate, is blocked with methyl ethyl ketoxime. 

A compound wherein the isocyanate group in the 1 :1 (molar ratio) reaction product of norbornene isocyanate with 
2-hydroxyl ethyl (meth)acrylate, is blocked with methyl ethyl ketoxime. 

[0056] The polymer (A) in the present invention is preferably a polymer which essentially contains polymerized units 



8 




EP1 174 484 A1 




(A 1 ) and polymerized units (A 2 ) and which further contains polymerized units other than such polymerized units. 
[0057] As the polymerized units^ other than such polymerized units are preferably polymerized units (A 3 ) and/or po- 
lymerized units (A 4 ). Further, in a case where the polyme'r (A) contains polymerized units (A 3 ) and/or polymerized units 
(A 4 ), it is preferred that it further contains polymerized units (A 5 ) based on a polymerizable monomer which is solid or 
liquid under the emulsifying condition under pressure, among polymerized units (A 5 ). 

[0058] The proportions of the respective polymerized units in the polymer (A) are preferably such that the proportion 
of polymerized-units (A 1 ) is from 20 to 99 wt%, and the proportion of polymerized units (A 2 ) is preferably from 1 to 80 
wt%, particularly preferably from 1 to 50 wt%. In a case where the polymer (A) is a polymer containing polymerized 
units (A 3 ), the content is preferably from 1 to 60 wt% In the polymer (A), and in a case where It contains polymerized 
units (A 4 ), the content is preferably from 1 to 25 wt% In the polymer (A). In a case where the polymer (A) contains 
polymerized units (A s ), the content is preferably from 1 to 50 wt% in the polymer (A). 

[0059] The water and oil repellent composition of the present invention contains the surfactant (B) as an essential 
component. The surfactant (B) is a surfactant containing a nonlonic surfactant in an amount of from 60 to 100 wt%. 
The surfactant (B) may be composed of one type or two or more types. Further, the surfactant (B) may be composed 
solely of nonionic surfactants or may contain, together with a nonionic surfactant, a surfactant other than the nonionic 
surfactant. As the surfactant other than the nonionic surfactant, a cationic surfactant or an amphoteric surfactant is 
preferred. Further, it is preferred that the surfactant (B) to be incorporated to the water and oil repellent composition 
of the present invention, does not contain a surfactant containing a fluorine atom, from the viewpoint of e.g. the stability 
of the liquid after the pressure emulsification which will be described hereinafter, or the performance during the fiber 



[0060] The nonionic surfactant in the surfactant (B) is preferably at least one nonionic surfactant selected from the 
following surfactants (b 1 ) to (b 6 ), particularly preferably at least one member selected from the surfactant (b 1 ), (b 2 ), 
(b 3 ), (b 4 ) and (b 6 ), f rom the viewpoint of the water and oil repellent performance and little influence over the environment. 
[0061] The surfactant (b 1 ) is a nonionic surfactant made of a polyoxyalkylene monoalkyl ether, a poiyoxyalkylene 
monoalkenyl ether or a polyoxyalkylene monoalkpolyenyl ether. 

[0062] The alkyl group, the. alkenyl group or the alkpolyenyl group in the surfactant (b 1 ) is preferably one having a 
carbon number of from 4 to 26. Further, the alkyl group, the alkenyl group or the alkpolyenyl group may be of a linear 
structure or a branched structure. In the case of the branched structure, a secondary alkyl group, a secondary alkenyl 
group or a secondary alkpolyenyl group is preferred. Specific examples of the alkyl group, the alkenyl group or the 
alkpolyenyl group may, for example, be an octyl group, a dodecyl group, a tetradecyl group, a hexadecyl group, an 
octadecyl group, a hexadecyl group, a behenyl group (dococyl group) and an oleyl group (9-octadecenyl group). 
[0063] The surfactant (b 1 ) is preferably a polyoxyalkylene monoalkyl ether or a polyoxyalkylene monoalkenyl ether. 
[0064] The polyoxyalkylene moiety of the surfactant (b 1 ) is preferably made of one or two types of oxyalkylene groups, 
and when it is made of two types, their chain is preferably in the form of block. The polyoxyalkylene moiety is preferably 
made of a moiety wherein two or more oxyethylene groups and/or oxypropylene groups are connected. 
[0065] The surfactant (b 1 ) is preferably a compound represented by the following Formula 5. In the following Formula 
5, R 2 represents an alkyl group having a carbon number of 8 or more or an alkenyl group having a carbon number of 
8 or more, s represents an integer of from 5 to 50, and g represents an Integer of from 0 to 20. Further, in a case where 
g and s are 2 or more, the oxyethylene groups and the oxypropylene groups in the Formula 5 are connected in a block 



[0066] In the Formula 5, R 10 may be of a linear structure or a branched structure, s is preferably an integer of from 
1 0 to 30, and g is preferably an integer of from 0 to 1 0. When s is 4 or less, or if g is 21 or more, it tends to be hardly 
soluble in water and will not be uniformly dissolved in an aqueous medium (C), whereby the effect for improving the 
penetration property tends to decrease. Further, if s is 51 or more, the hydrophilicity tends to be high, whereby the 
water repellency tends to be low. 

[0067] The following compounds may be mentioned as specific examples of the compound (Formula 5). In the fol- 
lowing formulae, s and g have the same meanings as mentioned above, and the preferred embodiments are also the 
same. Further, the oxyethylene groups and the oxypropylene groups are connected in a block form. 
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R lu O[CH 2 CH(CH 3 )0] g .(CH 2 -CH 2 0) 5 H 



Formula 5 
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C 18 H3 7 0[CH 2 CH(CH 3 )0] g (CH 2 CH 2 0) s H, 



c l8 H 35 0 [ CH 2 CH ( CH 3)°] g -( c H 2 CH 2 0) s H, 
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C 16 H 33 0[CH 2 CH(CH 3 )0] g -(CH 2 CH 2 0) s H, 

C 12 H 25 0[CH 2 CH(CH 3 )0] g -(CH 2 CH 2 0) s H t 
(C 8 H 17 )(C 6 H 13 )CHO[CH 2 CH(CH 3 )0] g -(CH 2 CH 2 0) s H l 
CioH 2 iO[CH 2 CH(CH 3 )0] g -(CH 2 CH 2 0) s H. 



[0068] The surfactant (b 2 ) is a nonionlc surfactant made of a compound which has at least one carbon-carbon triple 
bond and at least one hydroxy! group in its molecule and which exhibits a surface activity. 

15 [0069] The surfactant (b 2 ) is preferably a nonionic surfactant made of a compound which has one carbon-carbon 
triple bond and one or two hydroxyl groups In its molecule. Further, such a nonionic surfactant may have a polyoxy- 
alkylene moiety as a partial structure. The polyoxyalkylene moiety may, for example, be a poiyoxyethyiene moiety, a 
polyoxypropylene moiety, a moiety wherein an oxy ethylene group and an oxypropylene group are connected randomly 
or a moiety wherein a poiyoxyethyiene and a polyoxypropylene are connected in a block form. 

20 [0070] As a specific example of the surfactant (b 2 ), a compound represented by the following Formula 6, 7, 8 or 9 
is preferred. 



HO-CR 1 V 2 -C=C-CR 13 R 14 -OH Formula 6 

HO-(A 1 0) 1 -CR 11 R 12 -C^C-CR 13 R 14 -(OA 2 ) r OH Formula 7 

30 HO-CR 15 R 16 -C=C-H Formulae 

HO-(A 3 0) k -CR 15 R 16 -C^C-H Formula 9 



[0071] In the Formulae 6 to 9, each of A 1 , A 2 and A 3 which are independent of one another, is an alkylene group, 
each of i and j is an integer of 0 or more, and (i+j) is an integer of 1 or more, k is an integer of 1 or more. In a case 
where i, j or k is 2 or more, respectively, each of A 1 , A 2 and A 3 may be composed of one type of alkylene groups or 
may be composed of two or more types of alkylene groups. 

[0072] Each of R 11 to R 16 which are independent of one another, is a hydrogen atom or an alkyl group. The alkyl 
groufc is preferably a C^ 2 alkyl group, particularly preferably a C 6 . 12 alkyl group. Specific examples of such a group 
include a methyl group, an ethyl group, a propyl group, a butyl group or an isobutyl group. 

[0073] Further, the oxyalkylene moiety is preferably made of an oxyethylene moiety, an oxypropylene moiety, or both 
of the oxyethylene moiety and the oxypropylene moiety. The number of oxyalkylene groups in the surfactant (b 2 ) is 
preferably from 1 to 50. 

[0074] Further, as the surfactant (b 2 ), a nonionic surfactant represented by the following Formula 1 0 Is preferred. In 
the Formula 10, each of a and p is an integer of 0 or more. The nonionic surfactant (Formula 10) may be used as 
composed of one type only or as composed of two or more types in combination. 



(CH,) ,CHCH, CH 3 
I ' I 

H0-(CH t CH,0) „ C-C=C-C(0CH,CH : ) fl -0H Formula 10 

I I 

CH S CHjCHCCH,), 
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[0075] The nonionic surfactant (Formula 10) is preferably a nonionic surfactant wherein the average of the sum of 
a and p is 1 0, a nonionic surfactant wherein a is 0, and p is 0, or a nonionic surfactant wherein the average of the sum 
of a and p is 1 .3. 

[0076] The surfactant (b 3 ) is a nonionic surfactant made of a compound in which a polyoxyethylene moiety having 
5 two or more oxyethylenes chained and a moiety having two or more oxyalkylenes having a carbon number of 3 or more 
chained, are connected, and both terminals are hydroxyl groups. The oxyalkylene having a carbon number of 3 or 
more in the surfactant (b 3 ) is preferably oxytetramethylene and/or oxypropylene. 

[0077] As the surfactant (b 3 ), a nonionic surfactant made of a compound represented by the following Formula 11 
or 12, is preferred. In the Formulae 11 and 12, (J) is an integer of from 0 to 200, 6 is an integer of from 2 to 100, andti 
10 is an integer of from 0 to 200. When <j> Is 0, t r\ is an integer of 2 or more, and when t| is 0, <J> Is an integer of 2 or more. 
Further, the -C 3 H 6 - moiety in the Formula 11 , may be -CH(CH 3 )CH 2 - or -CH 2 CH(CH 3 )-, or a mixture of -CH(CH 3 )CH 2 - 
and -CH 2 CH(CH 3 )-. Further, the polyoxyalkylene moiety in the following formula is chained in a block form. 

H0-(CH I CH I 0) h -(C 3 H 6 0) r -(CH t CH x 0),H Formula 11 

2o HO- (CHjCJ^O) „- (CHjCHjCHjCHjO) r - (CH,CH 2 0) t H Formula 12 

[0078] Further, as the surfactant (b 3 ), a nonionic surfactant made of any one of the following compounds, is preferred. 
25 . HO-(CH 2 CH 2 0) 15 -(C 3 H 6 0) 35 -(CH 2 CH 2 0) 15 H, 

HO-(CH 2 CH 2 0) 8 -(C 3 H 6 0) 35 -(CH 2 CH 2 0) 8 H, 

HO-(CH 2 CH 2 0) 4s -(C 3 H 6 0) 17 -(CH 2 CH 2 0) 45 H, 



30 



35 



HO-(CH 2 CH 2 0) 34 -(CH 2 CH 2 CH 2 CH 2 0) 28 -(CH 2 CH 2 0) 34 H. 

[0079] The surfactant (b 4 ) is a nonionic surfactant having an amine oxide moiety in its molecule, and is preferably a 
nonionic surfactant made of a compound represented by the following Formula 13: 

40 t (R 17 )(R 18 )(R 19 )N(->0) Formula 13 

[0080] In the Formula 13, each of R 17 , R 18 and R 19 which are independent of one another, is a monovalent hydro- 
carbon group. The surfactant having an amine oxide moiety (N -> O) in its molecule may sometimes be classified into 
a cationic surfactant. However, in the present invention, it will be regarded as a nonionic surfactant. Such a surfactant 
45 may be composed of one type or two or more types. 

[0081] As the surfactant (b 4 ), a nonionic surfactant represented by the following Formula 1 4 is particularly preferred, 
since it improves the dispersion stability of the polymer (A). ~ 

so (R 20 ) (CH 3 ) 2 N(->0) Formula 14 

[0082] In the Formula 14, R 20 represents a Cg.^ aikyl group, a Cg.^ alkenyl group, a phenyl group to which an alkyl 
group (having a carbon number of from 6 to 22) bonded, or a phenyl group having an alkenyl group (having a carbon 
number of from 6 to 22) bonded, preferably a Cq.^ alkyl group or a C 8 .22 alkenyl group. 
55 [0083] The following compounds may be mentioned as specific examples of the nonionic surfactant (Formula 14): 
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(CH 2 ) 12 ](CH 3 ) 2 N(->0), 
[H(CH 2 ) 14 ](CH 3 ) 2 N (-»0), 
[H(CH 2 ) 16 ](CH 3 ) 2 N(^0), 
[H(CH 2 ) 18 ](CH 3 ) 2 N(^0). 



[0084] The surfactant (b 5 ) is a non ionic surfactant made of a condensate of a poiyoxyethylene mono(substituted 
phenyl) ether, or a poiyoxyethylene mono(substituted phenyl)ether. The substituted phenyl group in the surfactant (b 5 ) 
is preferably a phenyl group substituted by a monovalent hydrocarbon group, more preferably a phenyl group substi- 
tuted by an alkyl group, an aikenyl group or a styryl group. 

[0085] The surfactant (b 5 ) is preferably a condensate of a poiyoxyethylene mono(alkylphenyl)ether, a condensate 
of a poiyoxyethylene mono(alkenylphenyl)ether t a poiyoxyethylene mono (alkyl phenyl)ether, a poiyoxyethylene mono 
(alkenylphenyl)ether, or a poiyoxyethylene mono [ (alkyl)(styryl)phenyl]ether. 

[0086] As a specific example of the condensate of a poiyoxyethylene mono(substituted phenyl)ether or the poiyox- 
yethylene mono (substituted phenyl)ether, a formaldehyde condensate of poiyoxyethylene mono(nonylphenyl)ether, 
poiyoxyethylene mono(nonylphenyl)ether, poiyoxyethylene mono(octylphenyl)ether, poiyoxyethylene mono(oleylphe- 
nyl)ether, poly oxy ethylene mo no[(nonyl) (sty ryl)phenyl]ether, or poiyoxyethylene mono[(oleyl)(styryl)phenyl]ether, may, 
for example, be mentioned. 

[0087] The surfactant (b 6 ) is a nonionic surfactant made of a fatty acid ester of a polyoi. The poiyol in the surfactant 
(b 8 ) may, for example, be polyethylene glycol, decaglycerol, or an ether of polyethylene glycol with a poiyol (other than 
polyethylene glycol). 

[0088] The surfactant (b 6 ) may, for example, be a 1 :1 (molar ratio) ester of octadecanoic acid and polyethylene glycol, 
a 1 :4 (molar ratio) ester of an ether of sorbit with polyethylene glycol, and oleic acid, a 1:1 (molar ratio) ester of an 
ether of an poiyoxyethylene glycol with sorbitan, and octadecanoic acid, a 1:1 (molar ratio) ester of an ether of poly- 
ethylene glycol with sorbitan, and oleic acid, a 1:1 (molar ratio) ester of dodecanoic acid and sorbitan, a (1 or 2):1 
(moiar ratio) ester of oleic acid and decaglycerol , or a (1 or 2): 1 (molar ratio) ester of octadecanoic acid and decaglycerol. 
[0089] In a case where the surfactant (B) contains a cation ic surfactant, it is preferred to employ a cation ic surfactant 
made of a substituted ammonium salt. As the cationic surfactant made of a substituted ammonium salt, preferred is a 
cationic surfactant made of a compound wherein at least one hydrogen atom bonded to the nitrogen atom of the 
ammonium salt is substituted by an alkyi group, an aikenyl group or a polyoxyalkylene group having a terminal hydroxyl 
group. Particularly preferred is a cationic surfactant made of a compound represented by the following Formula 15: 

, , [(R 21 ) 4 N + ]X* Formula 15 

[0090] In the Formula 1 5, the symbols have the following meanings: 

R 21 : each of or R 21 which are independent of one another, is a hydrogen atom, a C,. 22 alkyl group, a aikenyl 
group, or a polyoxyalkylene group having a terminal hydroxyl group, provided that all R 21 are not simultaneously 
hydrogen atoms. 
X": a counter ion. 

[0091] When R 21 is an alkyl group, it is preferably a long chain alkyl group having a carbon number of from 6 to 22. 
When R 21 is an alkyl group other than the long chain alkyl group, it is preferably a methyl group or an ethyl group. 
When R 21 is an aikenyl group, it is preferably a long chain aikenyl group having a carbon number of from 6 to 22. 
Further, when R 21 is a polyoxyalkylene group, it is preferably a poiyoxyethylene group. X* is preferably a chiorine ion, 
an ethyl sulfate ion or an acetate ion. 

[0092] The compound (Formula 15) may, for example, be a mono(long chain alkyl)amine hydrochloride, a mono(long 
chain alkyl)dimethylamine hydrochloride, a mono(long chain alkyl)dimethylamine acetate, a mono(long chain aikenyl) 
dimethylamine hydrochloride, a mono(long chain alkyl)dimethylamine ethyl sulfate, a mono(long chain alkyl) trimeth- 
ylammonium chloride, a di(long chain alkyl) monomethylamine hydrochloride, a di(long chain alkyl)dimethylammonium 
chloride, a mono(long chain alkyl)monomethyl di (poiyoxyethylene) ammonium chloride, or a di(long chain alkyl)mono- 
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methylmono(polyoxyethylene)ammonium chloride. 

[0093] Further, the compound (Formula 15) may, for example, preferably be monooctadecyltrimethylammonium chlo- 
ride, monooctadecyldimethylmonoethylammonium eth^l sulfate, *a mono(long chain alkyl)monomethyldi(polyethyl- 
eneglycol)ammonium chloride, a di(beef tallow alkyl)dimethylammonium chloride or dimethylmonococonutamine ac- 
etate. 

[0094] When the surfactant (B) contains an amphoteric surfactant, it is preferably an amphoteric surfactant made of 
an alanine, an imidazoiinium betaine, an amide betaine or a betaine acetate. Specific examples of the amphoteric 
surfactant include, for example, dodecyl betaine, octadecyi betaine, do decylcarboxym ethyl hydroxy ethyl imidazoiinium 
betaine, dodecyldim ethyl ami no betaine acetate, and a fatty acid ami dep ropy Idimethylamino betaine acetate. 
[0095] The amount of the surfactant (B) Is preferably from 1 to 10 wt%, particularly preferably from 3 to 10 wt%, 
based on the polymer (A). If the amount of the surfactant (B) is too small, the stability of the emulsion of the water and 
oil repellent composition is likely to decrease, and if it is too much, the water and oil repellent performance, particularly 
the wet abrasion durability, is likely to decrease. However, in a case where the polymerized units present in the polymer 

(A) are polymerized units of a polymerizable monomer having a self emulsifying property, the amount of the surfactant 

(B) may be reduced. 

[0096] The water and oil repellent composition of the present invention contains an aqueous medium (C) as an 
essential component. The aqueous medium (C) is a medium composed solely of water, or water and a water-soluble 
organic solvent. 

[0097] The water-soluble organic solvent in the aqueous medium (C) is preferably at least one member selected 
from acetone, isopropyl alcohol, a saturated polyhydric alcohol, a (mono or poly) alkyl ether or a saturated polyhydric 
alcohol, or an alkylene oxide adduct of a saturated polyhydric alcohol. 

[0098] The saturated polyhydric alcohol is preferably a compound having from 2 to 4 hydroxyl groups, particularly 
preferably ethylene glycol, propylene glycol, glycerol, trimethylol ethane or trimethylol propane. 
[0099] The (mono or poly) alkyl ether of a saturated polyhydric alcohol, is preferably a monoalkyl ether of a diol or 
a dialkyl ether of a diol. For example, it is preferably diethylene glycol monomethyl ether, dipropylene glycol monomethyl 
ether, or dipropylene glycol dimethyl ether, particularly preferably diethylene glycol monomethyl ether or dipropylene 
glycol monomethyl ether. 

[0100] The reaction product of a saturated polyhydric alcohol with ethylene oxide and/or propylene oxide, is preferably 
dipropylene glycol, tripropylene glycol, tetrapropyfene glycol or a polypropylene glycol wherein 5 ormore oxypropylene 
groups are chained. 

[0101] The solvent in the aqueous medium (C) is preferabiy at least one solvent selected from ethylene glycol, pro- 
pylene glycol, diethylene glycol, triethylene glycol, tetraethylene glycol, diethylene glycol monomethyl ether, dipropyl- 
ene glycol monomethyl ether, tripropylene glycol monomethyl ether, glycerol, dipropylene glycol, tripropylene glycol, 
tetrapropyiene glycol and polypropylene glycol. 

[0102] The amount of the solvent in the aqueous medium (C) is preferably from 2 to 50 wt%, particularly preferably 
from 1 0 to 40 wt%, based on the polymer (A). If the amount of the solvent is too small, no adequate effect for improving 
the stability of the emulsion Is likely to be obtained, and if the amount of the solvent is too much, the washing durability 
is likely to decrease. Further, the amount of the aqueous medium (C) is preferably from 1 to 5 times by weight, based 
on the total amount of the polymer (A). 

[01 03] The water and oil repellent composition of the present invention contains the cross-linkable compound (D) 
as an essential component. The cross-linkable compound (D). is preferabiy a compound having two or more groups 
capable of reacting with functional groups present in the polymer (A), and it is preferably a compound having two or 
more groups which react with hydroxyl groups present in the polymer (A). The cross-linkable compound (D) is prefer- 
abiy. for example, a compound having a blocked isocyanate group (D 1 ), an amino resin compound (D 2 ), a glyoxale 
type resin compound, a urea type resin compound or a polyethylene Imine. 

[0104] The compound having a blocked isocyanate group (D 1 ), Is preferably one having an Isocyanate compound 
having two or more isocyanate groups (hereinafter referred to as a polyfunctional isocyanate) blocked with a blocking 
agent. The polyfunctional isocyanate is preferably an aliphatic isocyanate. Specifically, it is preferably an aliphatic 
isocyanate such as hexamethylene diisocyanate s isophorone diisocyanate, 4,4 , -dicyc!ohexylmethane diisocyanate, 
cyclohexylene diisocyanate or norbornene diisocyanate, and an isocyanurate modified product, a prepolymer modified 
product or a buret modified product of such an aliphatic isocyanate, is also preferred. 

[0105] The blocking agent is preferably a compound such as an oxime, a lactam, an alcohol or a phenol, particularly 
preferably a compound which dissociates within a range of from 60°C to 180°C. Further, the compound having a 
blocked isocyanate group (D *) is preferably a compound wherein ail of isocyanate groups are blocked, in the I R analysis 
(i.e. a compound wherein all free isocyanate groups are substantially blocked). 

[0106] The compound having a blocked isocyanate group (D 1 ) is commercially available as one having a blocked 
isocyanate compound dispersed by an emulsifier or self-emulsified, and it is preferred to employ such a commercial 
product. 
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[0107] Further, the amino resin compound (D 2 ) is a compound obtained by addition condensation of an amino group- 
containing compound with a compound having a group reactive with an amino group. The amino resin compound (D 2 ) 
is preferably an addition condensate of e.g. melamine, guanamine or urea with an alcohol, an amine or formaldehyde. 
Further, it may be a compound having an alcohol or an amine further addition condensed to the addition condensate 

s of melamine, guanamine or urea with formaldehyde, or a derivative of such a compound. 

[0108] Specific examples of the amino resin compound (D 2 ) include a urea resin, a butylated urea resin, a butylated 
urea melamine resin, trimethylol melamine, hexamethylol melamine, a melamine resin, a methylated methylene resin, 
a n-butylated melamine resin, a methylated n-butyiated melamine resin, an isobutylated melamine resin, a benzogua- 
namine resin, a n-butylated benzoguanamlne resin, an isobutylated benzoguanamine resin, a methylated n-butylated 

10 benzoguanamine resin, an acetoguanamine resin, an alkylated urea resin, an alkylated melamine resin, and an alkylat- 
ed benzoguanamine resin. 

[0109] Further, as the amino resin compound (D 2 ) in the present Invention, it is preferred to employ one which is 
substantially soluble in water at a normal temperature state. Such an amino resin-compound (D 2 ) is commercially 
available, and various compounds are available. For example, those manufactured by e.g. Sumitomo Chemical Co., 
15 Ltd. (such as Sumitex Resin, trade name), Dainippon Ink and Chemicals, Incorporated and Mitsui Chemicals, Inc. The 
amount of the cross-linkable compound (D) is preferably from 5 to 1 00 wt%, particularly preferably from 5 to 70 parts 
by weight, based on the polymer (A). 

[0110] The water and oil repellent composition of the present invention is an aqueous type water and oil repellent 
composition containing the polymer (A), the cross-linkable compound (D) and the surfactant (B) in an aqueous medium, 
20 and is preferably an aqueous type water and oil repellent composition in such a state that the polymer (A), or the 
polymer (A) and the cross-linkable compound (D), in the composition, are dispersed or emulsified by the action of the 
surfactant (D). 

[0111] The water and oil repellent composition of the present invention is preferably produced by polymerizing a 
feed material composition comprising a polymerizable monomer for polymerized units in the polymer (A), the surfactant 

25 (B) and the aqueous medium (C) to obtain an aqueous dispersion wherein the polymer (A) is dispersed in the aqueous 
medium (C), and then incorporating the cross- linkable compound (D) into the aqueous dispersion. The cross-linkable 
compound (D) may be added to the feed material composition or may be added after the polymerization, or it may be 
added immediately prior to the treatment with the water and oil repellent composition. Further, such a cross-linkable 
compound (D) may be used alone or two or more types may be used as mixed. 

30 [0112] Particularly, in the present invention, it is preferred that the feed composition is emulsified under pressure 
and then polymerized. In a case where the feed composition is emulsified underpressure, as the polymerizable mon- 
omer to be incorporated in the feed material composition, it is preferred to employ a polymerizable monomer which is 
liquid or solid under the emulsifying condition underpressure. Further, in a case where it is desired to use polymerized 
units of a polymerizable monomer which is gaseous under the emulsifying condition underpressure, as the polymerized 

35 units in the polymer (A), it is preferred that the feed material composition is emulsified under pressure to obtain an 
emulsified product, and then it is introduced into the emulsified product. 

[0113] The (meth)acrylate (a 1 ) having a R f group, the polymerizable monomer (a 2 ) and the polymerizable monomer 
for the polymerized unit (A 3 ) in the present invention, are polymerizable monomers which are liquid or solid under the 
usual emulsifying conditions under pressure. Further, a vinyl halide or a vinylidene halide as a polymerization unit for 
40 the polymerized units (A 4 ) is a polymerizable monomer which is gaseous under the usual emulsifying conditions under 
pressure. Further, the polymerizable monomer (a 5 ) for the polymerized units (A 5 ) Includes a polymerizable monomer 
which is liquid or solid and a polymerizable monomer which is gaseous, under the usual emulsifying conditions under 
pressure, and it is preferably selected for use as the case requires. 

[0114] When the feed material composition is to be emulsified underpressure, pre-emulsification may be carried out 
45 by a method such as stirring preliminarily before the emulsification under pressure. However, In the process of the 
present Invention, such pre-emulsification may not necessarily be carried out. 

[01 1 5] The emulsification under pressure Is preferably carried out by means of a high pressure emulsifying apparatus. 
As the high pressure emulsifying apparatus, Manton-Gaulin, Hydroshere or Mtcrofluidizer, may, for example, be men- 
tioned. The emulsification under pressure can be carried out simply by maintaining the feed material composition under 
so a pressurized condition, but stirring or the like may be carried out, as the case requires. The pressure during the 
emulsification is preferably from 1 MPa to 50 MPa (gage pressure). Further, the temperature of the feed material 
composition under the pressure is preferably from 40 to B0°C. 

[0116] When the feed material composition is emulsified under pressure, it is possible to form an emulsion of the 
polymerizable monomers. The average particle size of the polymerizable monomers in the emulsion is preferably from 
55 0.1 to 300 nm. The polymerizable monomer particles contained in the emulsion have a small average particle size and 
are thermodynamically stable, and they have a merit such that when they are polymerized, almost all of the polymer- 
izable monomer will effectively be reacted. 

[0117] Further, in a case where after the feed material composition is emulsified under pressure to form an emulsified 
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product, and a polymerizable monomer which is gaseous under the emulsifying condition underpressure, is introduced 
to the emulsified product, it is preferred to introduce the polymerizable monomer to the feed material composition after 
the emulsification under pressure" 

[0118] Further, into the feed material composition, a component (hereinafter referred to as other component) other 
than the polymerizable monomers, the aqueous medium (C) and the surfactant (B), may be incorporated. As such 
other component, a chain transfer agent or a pH controlling agent may, for example, be mentioned. In a case where 
the starting material composition is emulsified underpressure, such other component may be added prior to the emul- 
sification or after the emulsff ication. In the present invention, it is preferred to add a chain transfer agent to the starting 
material composition. As the chain transfer agent, a compound represented by the following Formula 16 is preferred, 
since It is capable of improving various properties of the water and oil repellent composition. The amount of the chain 
transfer agent may suitably be changed depending upon the molecular weight of the polymer (A). 
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R 22 SH Formula 16 

[0119] In the Formula 16, R 22 Is a C l2 . 18 alkyl group. 

[01 20] Polymerization of the feed material composition is preferably carried out by an emulsion polymerization meth- 
od. As the emulsion polymerization method, it is preferred to employ a technique of a common emulsion polymerization 
method. Specifically, it is preferred to employ a method wherein polymerization is carried out by adding a polymerization 
initiator to the feed material composition after the emulsification under pressure. The polymerization Initiator is not 
particularly limited, and a usual polymerization initiator such as an organic peroxide s an azo compound or a persulfate, 
or an ionizing radiation such as y-ray may be employed. The reaction temperature for the polymerization reaction may 
suitably be changed depending upon the radical initiator to be used, and it is preferably from 30 to 80°C. The reaction 
time is preferably from 4 to 70 hours. 

[0121] The aqueous dispersion obtained by the polymerization reaction may be used as it is, as the water and oil 
repellent composition of the present invention, or may be diluted, as the case requires. When it is diluted, it is preferably 
diluted with water and/or an organic solvent, particularly preferably with water only. The aqueous dispersion obtained 
by the process of the present invention has high stability and has a merit such that the stability is maintained even 
when a contaminant is present. Further, in a case where an organic solvent is employed for dilution, it is preferred to 
employ the above-mentioned water-soluble organic solvent, and particularly when the aqueous medium (C) is com- 
posed of water and a water-soiuble organic solvent, it is preferred to employ one which is the same as the water- 
soluble organic solvent 

[0122] According to the process, an aqueous dispersion type composition having the polymer (A) dispersed in the 
aqueous medium (C), is obtainable. The polymer (A) dispersed in the aqueous medium (C) is preferably dispersed in 
a particulate form. The average particle size of the polymer (A) particles is preferably from 0.03 to 0.25 u/n. 
[0123] The aqueous dispersion in the present invention is used as a water and oil repellent composition having 
excellent water and oil repellency. The aqueous dispersion is diluted to an optional concentration depending upon the 
purpose, application, etc., and is applied to an object to be treated. The application method to the object to be treated 
may also be an optional method depending upon the type of the object to be treated or the prepared formulation of the 
composition. For example, a method may be employed wherein it is deposited on the surface of the object to be treated 
by a coating method such as dip coating, followed by drying. Further, if necessary, it is applied together with a suitable 
cross-linking agent, followed by curing. 

[0124] The water and oil repellent composition of the present invention exhibits excellent stability and excellent du- 
rability of water and oil repellency also when other compound is used in combination. Accordingly, additives such as 
another polymer blender, another water and oil repellent, an oil repellent, an insecticide, aflame retardant, an antistatic 
agent, a dye stabilizer, a crease-preventing agent, etc., may be used in combination as the case requires. 
[0125] The object to be treated with the water and oil repellent composition of the present invention Is not particularly 
limited, and a fiber fabric, glass, paper wood, leather, fur, asbestos, brick, cement, a metal and Its oxide, a porcelain 
product, or a plastic, may, for example, be mentioned. Preferred is a fiber fabric. 

[0126] As the fiber fabric, a fabric of an animal or plant natural fiber such as cotton, hemp, wool or silk, a synthetic 
fiber such as polyamide, polyester, polyvinyl alcohol, polyacrylonltrile, polyvinyl chloride or polypropylene, a semi- 
synthetic fiber such as rayon or acetate, an Inorganic fiber such as glass fiber or carbon fiber, or a mixed fiber thereof, 
may be mentioned. 

[0127] Further, a fiber or fiber product treated with the aqueous dispersion obtained by the process of the present 
invention is capable of exhibiting superior water and oil repellency against various physical actions, to one treated with 
a conventional water and oil repellent composition. Namely, it is capable of exhibiting washing resistance and dry 
cleaning resistance. Further, the object treated with the water and oil repellent composition of the present invention is 
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capable of exhibiting excellent water and oil repellency without coloration even when applied to a polyamide fiber of a 
pale color type. Further, by suitably selecting the composition in the aqueous dispersion of the present invention, it is 
possible to provide a water and oil repellent composition which is'advantageous also from the viewpoint of the envi- 
ronmental problem. 

s [0128] The mechanism whereby the water and oil repellent composition of the present invention has excellent per- 
formance, is not necessarily clearly understood. However, it is considered that as it has specific polymerized units, the 
cross-linking efficiency has increased, whereby a water and oil repellent coating film having a high quality which has 
not heretofore been possible, has been formed to provide the excel lent, performance. 

[0129] The water and oil repellent composition of the present invention exhibits excellent water and oil repellent 
10 washing durability to fibers of various materials, as compared with conventional water and oil repellent compositions. 
Further, even when applied to a polyamide fiber fabric of a pale color type, it Is excellent in the water and oil repellency 
and Its durability. Further, the fiber treated with the water and oil repellent composition of the present Invention has 
excellent hand. 

is EXAMPLES 

[0130] Now, the present invention will be described in detail with reference to Examples (Examples 1 to 8 and 11 to 
14) and Comparative Examples (Examples 9 and 10), but the present invention is by no means restricted thereto. 

20 EXAMPLE 1 

[0131] A perfluoroalkylethyl acrylate [F(CF 2 ) n CH 2 CH 2 OCOCH=CH 2 , wherein n is a mixture of from 6 to 16, and the 
average value of n is 9, hereinafter referred to as FA] (230 g), CH^CHCOOCH^H^COtCH^sO^H (DCEA, 25.5 
g), octadecylmercaptan (StSH, 0.77 g), polyoxyethylene monooleyl ether (PEOOE, 15.4 g), trimethylmonooctadecy- 
25 lammonium chloride (StTMAC, 5.1 gj.'dipropylene glycol (DPG, 90 g) and deionized water (350 g) were stirred at 50°C 
for 30 minutes. Then, the mixture was emulsified under 20 MPa by means-of a high pressure emulsifier (Manton- 
Gaulin) while maintaining the temperature at a level of from 40 to 50°C. The average particle size of the emulsion after 
the emulsification was 0.23 |xm. 

[0132] Then, this emulsion was transferred to a 1 € autoclave made of glass, and azobis(2-amidinopropane) dihy- 
30 drochloride (0.5 g) was added. The interior of the autoclave was substituted by nitrogen, and the temperature was 
raised to 60°C with stirring, and polymerization was carried out for 6 hours to obtain a milky white emulsion. The 
average molecular weight of the polymer in the emulsion was 91 ,000, and the concentration of the solid content con- 
tained in the emulsion was 38.2 wt%, and the average particle size of the polymer was 0.10 u.m. The emulsion was 
diluted with deionized water so that the solid content concentration of the polymer became 1 6 wt%, and the solid 
35 content concentration of Takenate WB730 (a self emulsifierable type aliphatic blocked isocyanate, manufactured by 
Takeda Chemical Company, Ltd., solid content concentration: 45%) became 4 wt%, and the obtained solution was 
designated as stock solution 1 . 



EXAMPLE 2 



[01'33] FA (230 g), CH 2 =C(CH 3 )COO(CH 2 CH 2 0) 4 H(TEGMA, 25.5 g), StSH (0.77 g), polyoxyethylene (1-methylun- 
decyl ether) (PEOLE, 15.4 g), StTMAC (5.1 g), dipropylene glycol monomethyl ether (DPGMME, 90 g) and deionized 
water (350 g) were stirred at 50°C for 30 minutes. Then, the mixture was emulsified under 20 MPa by means of a high 
pressure emulsifier (Manton-Gaulin) while maintaining the temperature at a level of from 40 to 50°C. The average 
« particle size of the emulsion after the emulsification was 0.21 [xm. 

[0134] Then, the emulsion was transferred to a 1 € autoclave made of glass, and azobis(2-amidinopropane) dihy- 
drochloride (0.5 g) was added. The interior of the autoclave was substituted by nitrogen, and the temperature was 
raised to 60°C with stirring, and polymerization was carried out for 6 hours to obtain a milky white emulsion. The 
average molecular weight of the polymer in the emulsion was 88,000 s and the concentration of the solid content con- 
so tained in the emulsion was 37.9 wt%, and the average particle size of the polymer was 0.08 u.m. The emulsion was 
diluted with deionized water so that the solid content concentration of the polymer became 16 wt%, and the solid 
content concentration of Elastron BN-08 (a self-emulsifying fatty acid blocked isocyanate, manufactured by Daiichi 
Kogyo Yakuhin K.K., solid content concentration: 35%) became 4 wt%, and the obtained solution was designated as 
stock solution 2. 
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[0135] FA (154 g), octadecyl acrylate (StA, 77 g), TEGMA (25.5 g), StSH (0.77 g), PEOLE (15.4 g), StTMAC (5.1 
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g) t DPGMME (90 g) and deionized water (350 g) were stirred at 50°C for 30 minutes. Then, the mixture was emulsified 
under 20 MPa by means of a high pressure emulsifier (Manton-Gaulin) while maintaining the temperature at a level of 
from 40 to 50°C. The average particle size of the emulsfon after the emulsification was 0.20 u.m. 
[0136] Then, this emulsion was transferred to a 1€ autoclave made of glass, and azobis(2-amidinopropane) dihy- 
drochloride (0.5 g) was added. The interior of the autoclave was substituted by nitrogen, and the temperature was 
raised to 60°C with stirring, and polymerization was carried out for 6 hours to obtain a milky white emulsion. The 
average molecular weight of the polymer in the emulsion was 89,000, and the concentration of the solid content con- 
tained in the emulsion was 37.8 wt%, and the average particle size of the polymer was 0.08 u.m. The emulsion was 
diluted with deionized water so that the solid content concentration of the polymer became 16 wt%, and the solid 
content concentration of Takenate WB730 became 4 wt%, and the obtained solution was designated as stock solution 3. 



[0137] FA (162 g), StA (25.5 g), CH 2 -CHCOOCH 2 CH 2 0{CO(CH 2 ) 5 0} 5 H(PCEA, 25.5 g), N-methylolacrylamide 
is (NMAA, 5.1 g), StSH (0.77 g), PEOOE (10.3 g), a nonionic surfactant (a compound of the Formula 10 wherein thetotal 
of x and y is 10, hereinafter referred to as B1 , 5.1 g), PEOLE (5.1 g), tripropylene glycol (3PG, 90 g) and deionized 
water (350 g) were stirred at 50°C for 30 minutes. Then, the mixture was emulsified under 30 MPa by means of a high 
pressure emulsifier (Manton-Gaulin) while maintaining the temperature at a level of from 40 to 50°C. The average 
particle size of the emulsion after the emulsification was 0.1 7 u.m. 
20 [0138] Then, this emulsion was transferred to a 1€ autoclave made of glass, and azobis(2-amidinopropane) dihy- 
drochloride (0.5 g) was added, whereupon the interior of the autoclave was substituted by nitrogen. Then, vinyl chloride 
(VCL, 38.5 g) was added , and the temperature was raised to 60°C with stirring, and polymerization was carried out 
for 15 hours to obtain a milky white emulsion. The average molecular weight of the polymer in the emulsion was 80,000, 
and the concentration of the solid content was 38.1 wt%, and the average particle size of the polymer was 0.07 \jjm. 
25 The emulsion was diluted with deionized water so that the solid content concentration of the emulsion became 1 6 wt%, 
and the solid content concentration of Takenate WB730 became 4 wt%, and the diluted solution was designated as 
stock solution 4. 



[0139] FA (180 g), PCEA (10 g), StSH (0.60 g), PEOOE (12.1 g), StTMAC (4 g), DPG (70 g), Takenate WB730 (89 
g) and deionized water (300 g) were stirred at 50°C for 30 minutes. Then, the mixture was emulsified under 20 MPa 
by means of a high pressure emulsifier (Manton-Gaulin) while maintaining the temperature at a level of from 40 to 
50°C. The average particle size of the emulsion after the emulsification was 0.18 urn. 

35 [0140] Then, this emulsion was transferred to a \Z autoclave made of glass, and azobis(2-amidinopropane) dihy- 
drochloride (0.5 g) was added. The interior of the autoclave was substituted by nitrogen, and the temperature was 
raised to 60°C with stirring, and polymerization was carried out for 6 hours to obtain a milky white emulsion. The 
average molecular weight of the polymer in the emulsion was 91 ,000 5 and the concentration of the solid content con- 
tained in the emulsion was 37.2 wt%, and the average particle size of the polymer was 0.07 urn. The emulsion was 

40 dilute^ so that the solid content concentration became 20 wt%, and the diluted solution was designated as stock solution 
5. "* 

EXAMPLES 6 to 9 

45 [0141] Using the polymerlzable monomers, the water-soluble organic solvent, the surfactant, etc., shown in Table 1 , 
polymerization was carried out in the same manner as in Example 1 or Example 4 to obtain an emulsion. To such an 
emulsion, the blocked isocyanate shown in Table 1 (the amount is wt%, based on the polymer contained in the emulsion) 
was added, and diluted with deionized water to obtain stock solutions 6 to 9. In Example 5, the blocked isocyanate 
was added after the polymerization. 

50 

EXAMPLE 10 

[0142] The emulsion obtained in Example 1 was diluted with deionized water to a concentration of 20 wt% without 
adding Takenate WB730, and the diluted solution was designated as stock solution 10. 

55 



[0143] The emulsion prepared in Example 1 was diluted with deionized water so that the solid content concentration 
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became 17 wt%, and the solid content concentration of Sumitex Resin M3 (Sumitomo Chemical Co., Ltd.) became 3 
wt%, and the diluted solution was designated as stock solution 11 . 

EXAMPLE 12 



15 



[0144] FA (109 g), vinylidene chloride (VdCL, 73.4 g), cyclohexyl methacrylate (CHMA, 76.1 g), 4-hydroxybutyl acr- 
ylate (HBA, 13.6 g) f trlmethyimonooctadecylammonlum chloride (StTMAC 5.1 g), dlpropylene glycol (DPG, 90 g) and 
deionized water (350 g)were stirred at 50°C for 30 minutes. Then, the mixture was emulsified under 20 MPa by means 
of a high pressure emulsifier (Manton-Gaulin) while maintaining the temperature at a level of from 40 to 50 °C. The 
average particle size of the emulsion after the em unification was 0.22 um 

[0145] Then, this emulsion was transferred to a U autoclave made of glass, and azobis(2-amldinopropane) dihy- 
drochloride (0.5 g) was added. The interior of the autoclave was substituted by nitrogen, and the temperature was 
raised to 60° C with stirring, and polymerization was carried out for 6 hours to obtain a milky white emulsion. The 
average molecular weight of the polymer in the emulsion was 85,000. and the concentration of the solid content con- 
tained in the emulsion was 38.0 wt%, and the average particle size of the polymer was 0.11 um. the emulsion was 
diluted with deionized water so that the solid content concentration of the polymer became 4 wt%, the solid content 
concentration of Takenate WB730 became 4 wt%, and the solid content concentration of the polymer obtained in 
Example 1 became 12 wt%, and the diluted solution was designated as stock solution 12. 
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[0146] FA (109 g), CHMA (73.4 g), HBA (13.6 g), glycidyl methacrylate (GMA, 76.1 g), trimethy I mono octadecy (am- 
monium chloride (StTMAC, 5.1 g), dipropylene glycol (DPG, 90 g) and deionized water (350 g) were stirred at 50°C 
for 30 minutes. Then, the mixture was emulsified under 20 MPa by means of a high pressure emulsifier (Manton- 
Gaulin) while maintaining the temperature at a levef of from 40 to 50°C. The average particle size of the emulsion after 
the emulsification was 0.21 urn. 

[0147] Then, this emulsion was transferred to a 1£ autoclave made of glass, and azobis(2-amidinopropane) dihy- 
drochloride (0.5 g) was added. The interior of the autoclave was substituted by nitrogen, and the temperature was 
raised to 60°C with stirring, and polymerization was carried out for 6 hours to obtain a milky white emulsion. The 
average molecular weight of the polymer in the emulsion was 90,000, and the concentration of the solid content con- 
tained in the emulsion was 38.1 wt%, and the average particle size of the polymer was 0.10 urn. The emulsion was 
diluted with deionized water so that the solid content concentration of the polymer became 4 wt%, the solid content 
concentration of Takenate WB730 became 4 wt%, and the solid content concentration of the polymer obtained in 
Example 1 became 12 wt%, and the diluted solution was designated as stock solution 13. 

Table 1 



Ex. 


Polymerizable 
monomers (parts by 
weight) 


Water-soluble organic 
solvent (parts by 
weight) 


Surfactant (parts by 
weight) 


Cross-linkable 
component 


i 

1 


FA/DCEA (90/10) 


DPG(35) 


PEOOE(6) StTMAC(2) 


WB730(25) 


2 


FA/TEGMA (90/10) 


DPGMME(35) 


PEOLE(6) StTMAC(2) 


BN-08(25) 


3 


FA/StA/TEGMA 
(60/30/10) 


DPGMME(35) 


PEOLE(6) StTMAC(2) 


WB730(25) 


4 


FA/StA/PC E A/N MA A/ 
VCL (63/10/10/2/15) 


3PG(35) 


PEOOE(4), B1(2) 
PEOLE(2) 


WB730(25) 


5 


FA/PCEA (90/10) 


DPG(35) 


PEOOE(6) StTMAC(2) 


WB730 


6 


FA/DCEA/StA/H E6P 
(60/10/26/2) 


DPG(35) DFG.(35) 


PEOOE(4), B1(2) 
StTMAC(1, 6) 


BN-0B(25) 


7 


FA/DCEA (80/20) 


DPG(35) 


PEOOE(6) StTMAC(2) 


WB730(25) 


8 


FA/DOM/PC EA/VCL 
(63/7/10/20) 


DPG(35) 


PEOOE(4), B1(1) 
PEOPPO(1) 


WB730(25) 


9 


FA/HEA (90/10) 


DPG (35) 


PEOOE(6) StTMAC(2) 


WB730(25) WB730(25) 


10 


FA/DCEA (90/10) 


DPG(35) 


PEOOE(6) StTMAC(2) 
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Table 1 (continued) 



5 


Ex. 


Polymerizable 
monomers (parts by 
weight) 


Water-seluble organic 
solvent (parts by 
weight) 


Surfactant (parts by 
weight) 


Cross-linkable 
component 




11 


FA/DC EA (90/10) 


DPG(35) 


PEOOE(6) StTMAC(2) 


M-3(18) 



10 



15 



[0148] The symbols in Table 1 have the following meanings. 

HE6P: a reaction product of a compound having one of isocyanate groups of Isophorone diisocyanate blocked 
with methylethyl ketone oxime, with 2-hydroxyethyt methacrylate, 
DOM: dioctyl maleate, - 
HEA: 2-hydroxyethyl acrylate, 

POEL: a polyoxyethylene mono(2-dodecyl)ether containing 15 oxyethylene units, 

PEOPPO: polyoxyethylene polyoxypropylene block polymer (a compound of the Formula 1 1 . wherein <fr and tj are 
15, and Sis 35.). 
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Method for application to cloth 

[0149] Each of stock solutions 1 to 13 obtained as described above, was diluted with deionized water so that the 
solid content concentration would be 0.5 wt%, to obtain a treating solution. In such a.treating solution, a polyester 
tropical cloth was dipped, and the cloth was squeezed between two rubber rollers to a wet pick up of 60 wt%. Then, it 
was dried at 11 0°C for 90 seconds and further subjected to heat treatment at 1 70°C for 60 seconds. With respect to 
the treated cloth after the treatment, the Bundesmann water repellency and oil repellency, and the Bundesmann water 
repellency and oil repellency after washing, were measured by the following method, and the results are shown in 
Table 5. 

[01 50] Further, one diluted with deionized water in the same manner, so that the solid content concentration became 
1 wt%, was used as a treating solution. In such a treating solution, a white colored nylon cloth having no FIX agent 
applied, was dipped, and the cloth was squeezed between two rubber rollers to a wet pick up of 50 wt%. Then, it was 
dried at 1 1 0°C for 90 seconds and further subjected to heat treatment at 1 70°C for 60 seconds. With respect to the 
treated cloth after the treatment, the water repellency and the oil repellency were measured by the following method, 
and the results are shown in Table 5. 

[0151] Further, as Example 14, stock solution 1 was diluted with deionized water so that the solid content concen- 
tration became 1 .0 wt%, the concentration of Sumitec Resin M-3 (melamine resin, manufactured by Sumitomo Chem- 
ical Co., Ltd.) became 0.5%, and the concentration of accelerator ACX (melamine resin catalyst, manufactured by 
Sumitomo Chemical Co., Ltd.) became 0.5%, and the diluted solution was used as a treating solution. In such a treating 
solution, a polyester tropical cloth was dipped, and the cloth was squeezed between two rubber rollers to a wet pick 
up of 60 wt%. Then, it was dried at 110°C for 90 seconds and further subjected to heat treatment at 170°C for 60 
seconds. With respect to the treated cloth after the treatment, the Bundesmann water repellency and oil repellency, 
and the Bundesmann water repellency and oil repellency after the washing, were measured by the following methods, 
and the results are shown in Table 5. 

[0152] Further, one diluted with deionized water in the same manner so that the solid content concentration became 
1 .2 wt%, the concentration of Sumitex Resin M-3 (trimethylol melamine resin) became 0.5%, and the concentration of 
accelerator ACX (melamine resin catalyst) became 0.5%, was used as a treating solution. In this treating solution, a 
white colored nylon cloth (not treated with a FIX agent) was dipped, and the cloth was squeezed between two rubber 
rollers to a wet pick up of 50 wt%. Then, It was dried at 11 0°C for 90 seconds and further subjected to heat treatment 
at 1 70°C for 60 seco nds. With respect to the treated cloth after the treatment, the water repellency and the oil repellency 
were measured by the following method, and the results are shown in Table 5. 

Evaluation of Bundesmann water repellency 

[0153] In accordance with the evaluation method JIS L-1 092 rain test (shower method) and employing a Bundesmann 
rain test apparatus, the water repellency was measured. 
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Table 2 



Water repellency No? 


State • 


100 


No wettability observed on the surface 


90 


Slight wettability observed on the surface 


80 


Partial wettability observed on the surface 


70 


Wettability observed on the surface 


50 


Wettability observed over the entire surface 


0 


Complete wettability observed on both the front and rear surfaces 



Evaluation of the oil repellency 

15 

[0154] The evaluation was carried out in accordance with AATCC-TM118-1966 and represented by the oil repellency 
number shown in Table 3. 



Table 3 



Oil repellency No. 


Test solution 


Surface tension dyn/cm(25°C) 


8 


n -heptane 


20.0 


7 


n-octane 


21.8 


6 


n-decane 


23.5 


5 


n-dodecane 


25.0 


4 


n-tetradecane 


26.7 


3 


n-hexadecane 


27.3 




65 parts of 




2 


nujol/35 parts of n-hexadecane 


29.6 


1 


Nujol 


31.2 


0 


Less than 1 





Evaluation of hand 

35 

[0155] Polyester tropical cloths before and after the treatment, were prepared, and their difference was evaluated 
by five testers under the following evaluation standards. 

O: the same as non-treated cloth or soft. 
40 x : harder than non-treated cloth. 

Washing treatment method (five times of washing method) 

[0156] Into an automatic reverse whirling type electric washing machine (the same performance as VH-1 150, man- 
45 ufactured by Toshiba), 800 g of a test cloth (a woven fabric) of 45 x 45 cm and 25£ of a 0.2 wt% weakly alkaline 
synthetic detergent (JIS K 3371 weakly alkaline first type) solution of 40±2°C, were put, followed by washing for 25 
minutes under intensive conditions. Then, water was removed by a centrifugal spin dryer for about 30 seconds, where- 
upon rinsing was carried out for 10 minutes while overflowing water of normal temperature. Then, spin drying was 
again carried out for about 30 seconds, and rinsing was carried out under the same conditions for 10 minutes, where- 
so upon spin drying was carried out for about 30 seconds. The above method was repeated 10 times to obtain a fabric 
after washing 50 times. 

Evaluation of water repellency (nylon cloth) 

55 [01 57] The evaluation was carried out by a spray test of JIS-L1 092 and represented by the water repellency number 
as shown in Table 4. 
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Table 4 



10 



Water repellency No. 


State " 


100 


No wettability observed on the surface 


90 


Slight wettability observed on the surface 


80 


Partial wettability observed on the surface 


70 70 


Wettability observed on the surface 


50 


Wettability observed over the entire surface 



Table 5 



Ex. 


Initial 


After washing 


Initial (nylon) 




Water 
repellency 


Oil repellency 


Water 
repellency 


Oil 

Repellency 


Water 
repellency 


Oil Repellency 


Hand 


1 


100 


6 


90 


5 


90 


4 


O 


2 


100 


6 


80 


6 


90 


3 


O 


3 


100 


6 


80 


6 


90 


4 


O 


4 


100 


6 


90 


6 


100 


4 


O 


5 


100 


6 


80 


5 


90 


3 


O 


6 


100 


6 


90 


6 


100 


4 


O 


7 


... 100 


6 


80 


4 


80 


4 


O 


8 


100 


6 


80 


5 


90 


3 


O 


9 


100 


6 


70 


4 


70 


2 


X 


10 


70 


4 


0 


3 


50 


0 


O 


11 


100 


6 


90 


4 


90 


5 


o 


12 


100 


6 


90 


5 


90 


4 


o 


13 


100 


6 


90 


6 


90 


5 


o 


14 


100 


6 


100 


6 


100 


4 


o 
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1 . A water and oil repellent composition comprising a polymer (A) which essentially contains the following polymerized 
units (A 1 ) and the following polymerized units (A 2 ), the following surfactant (B), the following aqueous medium (C) 
and a cross-linkable compound (D): 

Polymerized units (A 1 ): polymerized units of a (meth)acrylate (a 1 ) having a polyfluoroalkyl group; 
Polymerized units (A 2 ): polymerized units of a polymerizable^monomer (a 2 ) which essentially contains a po- 
lymerizable unsaturated group and a hydroxyl group and in which the polymerizable unsaturated group and 
the hydroxyl group are connected to each other through 7 or more covalent bonds; 
Surfactant (B): a surfactant containing a nonionic surfactant in an amount of from 60 to 100 wt%; and 
Aqueous medium (C): water only, or a medium comprising water and a water-soluble organic solvent. 

2. The water and oil repellent composition according to Claim 1 , wherein the polymerized units (A 2 ) are polymerized 
units of a polymerizable monomer in which the polymerizable unsaturated group and the hydroxyl group are con- 
nected through 11 or more covalent bonds. 

3. The water and oil repellent composition according to Claim 1 or 2, wherein the polymerized units (A 2 ) are polym- 
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erized units of a polymerizable monomer of the following formula 2, 3 or 4: 



CH 2 =CR 1 COOCHR 2 CHR 3 0[CO(CH 2 ) n O] m H 



Formula 2 



5 



CH 2 =CR 1 COO-[CH 2 CH 2 0] x -[CHR 4 CHR 5 0] y -[CH 2 CH 2 0] 2 H 



Formula 3 



10 



CH 2 =CR 1 COO-[CHR e CHR 7 0] a -[(CH 2 ) p O] b -[CHR 8 CHR 9 0] d H 



Formula 4 



provided that the symbols in the formulae 2 to 4 have the following meanings: 

R\ R 2 , R 3 R 4 R 5 , R 6 , R 7 , R 8 , R 9 : each independently, a hydrogen atom or a methyl group; 
n: an integer of from 2 to 6; 
m: an'integer of from 1 to 20; 

x, y, z: each independently, an integer of from 0 to 30, provided that x+y+z is an integer of 2 or more; 

a, b, d: each independently, an integer of from 0 to 30, provided that a+b+d is an integer of 2 or more; and 

p: an integer of from 3 to 6. 



4. The water and oil repellent composition according to Claim 1 , 2 or 3, wherein the proportion of the polymer (A 1 ) 
in the polymer (A) is from 20 to 99 wt%. 

5. The water and oil repellent composition according to Claim 1 , 2, 3 or 4, wherein the polymer (A) is a polymer which 
contains the polymerized units (A 1 ), the polymerized units (A 2 ) and the following polymerized units (A 3 ): 

Polymerized units (A 3 ): polymerized units of an alkyl (meth)acrylate wherein the carbon number of the alkyl 
group is from 1 to 22, and/or polymerized units of a cycloalkyl (meth) aery late wherein the carbon number of 
the cycloalkyl group is from 5 to B. 



6. The water and oil repellent composition according to Claim 5, wherein the polymer (A 3 ) is a polymer of an alkyl 
(meth)acrylate wherein the carbon number of the alkyl group is from 12 to 22. 

7. The water and oil repellent composition according to Claim 5 or 6, wherein the sum of the proportion of the polymer 
(A 1 ) and the proportion of the polymer (A 3 ) in the polymer (A) is from 20 to 99 wt%. 

8. The water and oil repellent composition according to any one of Claims 1 to 7, wherein the nonionic surfactant in 
the surfactant (B) is at least one nonionic surfactant selected from the following surfactants (b 1 ) to (b 6 ) : 

,1 Surfactant (b 1 ): a nonionic surfactant made of a polyoxyalkylene monoalkyi ether, a polyoxyalkylene monoalke- 
nyl ether or a polyoxyalkylene monoalkpolyenyl ether; 

Surfactant (b 2 ): a nonionic surfactant made of a compound which has at least one carbon-carbon triple bond 
and at least one hydroxy I group in its molecule and which exhibits a surface activity; 

Surfactant (b 3 ): a nonionic surfactant made of a compound in which a polyoxyethylene moiety having two or 
more oxyethylenes chained and a moiety having two or more oxyalkylenes having a carbon number of 3 or 
more chained, are connected, and both terminals are hydroxyl groups; 
Surfactant (b 4 ): a nonionic surfactant having an amine oxide moiety in its molecule; 

Surfactant (b 5 ): a nonionic surfactant made of a condensate of a polyoxyethylene mono(substituted phenyl) 
ether, or a polyoxyethylene mo no (substituted phenyl) ether; and 
Surfactant (b 6 ): a nonionic surfactant made of a fatty acid ester of a polyol. 

9. The water and oil repellent composition according to any one of Claims 1 to 8, wherein the amount of the surfactant 
(B) is from 1 to 10 wt% based on the polymer (A). 

10. The water and oil repellent composition according to any one of Claims 1 to 9, wherein the polymer (A) further 
contains the following polymerized units (A 4 ) : 
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Polymerized units (A 4 ): polymerized units of a vinyl halide or polymerized units of a vinylidene halide. 

11. The water and oil repellent composition according'td any one of Claims 1 to 1 0, wherein the average particle size 
of the polymer (A) is from 0.03 to 0.25 um. 

12. The water and oil repellent composition according to any one of Claims 1 to 11 , wherein the cross-linkable com- 
pound (D) is a blocked isocyanate compound or an amino resin compound. 

13. A fiber or fiber fabric treated with the water and oil repellent composition as defined in any one of Claims 1 to 12. 

14. A process for producing a water and oil repellent composition, which comprises emulsifying under pressure and 
then polymerizing a feed material composition comprising a (meth)acrylate (a 1 ) having a polyfluoroalkyl group, a 
polymerizable monomer (a 2 ) which essentially contains a polymerizable unsaturated group and a hydroxyl group 
and in which the polymerizable unsaturated group and the hydroxyl group are connected to each other through 7 
or more covalent bonds, the following surfactant (B) and the following aqueous medium (C), to obtain an aqueous 
dispersion having a polymer (A) dispersed in an aqueous medium (C), and then incorporating a cross-linkable 
compound (D) to the aqueous dispersion: 

Surfactant (B): a surfactant containing a nonionic surfactant in an amount of from 60 to 100 wt%; and 
20 Aqueous medium (C): water only, or a medium comprising water and a water-soluble organic solvent. 

15. The process according to Claim 14, wherein the feed material composition further contains a compound of the 
following formula 1 6: 

25 

22 

R -SH Formula 16 

provided that R 22 in the formula 1 6 represents a C 12 _ 18 alkyl group. 
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